The focus is on the optical components including their design, modeling, integration of novel materials, manufacture, testing, deployment in the field, economic considerations, and field results.
Renewable Energy and the Environment
• Solid State and Organic Lighting (SOLED; at Karlsruhe in 2010),
• Optics for Solar Energy (SOLAR; in Tucson in 2010),
• Optical Nanostructures and Advanced Materials for Photovoltaics (PV; at Karlsruhe in 2010), and
• Optical Instrumentation for Energy and Environmental Applications (E2; new meeting).
Though the primary focus of this meeting is renewable energy, especially solar, the topics are broadened to include solid-state and organic light sources and the connection between energy and the environment. In the solar arena the PV meeting presents how materials and nanostructures are being used to increase the efficiency of solar energy systems, while the SOLAR meeting addresses the optical design aspects of concentrators and similar optics for the generation of energy. SOLED tackles the source side of the efficient use of energy, including the materials, the optical design, and metrology of solid state and organic LEDs. Finally, E2 takes a look at how energy and environmental issues are intertwined, especially measurement methods, energy management, and the development of instrumentation.
The challenges for all energy optics fields are similar in a number of cases, so there are two joint plenary sessions with a total of seven speakers:
• Applying Systems Analysis to Innovation: Solar Energy -Kevin DeGroat, Program Director, Antares Group, Inc., USA and Joe Morabito, Director, Alcatel-Lucent, USA;
• Theory and Practice for Nanophotonic Light Trapping -Shanhui Fan, Stanford University, USA;
• Sustainable Energy and Optical Methods for Monitoring Air Pollution -Matthew Fraser, Global Institute of Sustainability, Arizona State Univ., USA;
• Opportunities for Optical Designs in Driving Concentrating Photovoltaic Technology -Sarah Kurtz, Interim NCPV Director, Reliability Group Manager, NREL, USA;
• Energy & Power Science and Technology: An Army Perspective -Ed Shaffer, Chief, Energy and Power Division, Army Research Laboratory, USA; and
• Promises and Challenges in Light-Emitting Diodes for High-Power Lighting Applications -E. Fred
Schubert and Jaehee Cho, Rensselaer Polytechnic Institute, USA .
As can be seen, these speakers range from industry to academia to government, which gives an excellent overview of the burgeoning energy in optics field. These plenary sessions bring together all attendees of the OPC to present the current challenges for given topic areas, while also encouraging cross-development in other fields. In addition there are 48 invited speakers and 49 contributed papers. In the joint poster session there will be 24 presentations. Finally, postdeadline paper sessions are planned, for which the details will be provided in your registration packets.
Pathways to Ultra-Efficient Solid-State Lighting
In this presentation, we review materials and device roadblocks to achieving ultra-efficient lighting based on inorganic LEDs. We present emerging research approaches for overcoming these roadblocks and enabling new functionality in lighting.
Mary H. Crawford, Sandia National Laboratories, USA
Mary Crawford is a Senior Scientist in the Semiconductor Material and Device Sciences Department at Sandia National Laboratories in Albuquerque, NM. She received a Ph.D. degree in physics from Brown University with a focus on excitonic effects and gain in ZnSe-based quantum wells and laser diodes. She joined Sandia National Laboratories in 1993 and worked on the development of novel vertical-cavity surface-emitting lasers (VCSELs), including AlInGaP red VCSELs and intracavity frequency-doubled VCSELs, and wide-bandgap nitride materials for UV LEDs.
In 2000, Dr. Crawford embarked on a two-year entrepreneurial leave and worked as Senior Scientist and Director of Research and Development at Uniroyal Optoelectronics in Tampa, FL. There she was involved in epitaxial growth and characterization of InGaN-based near-UV, blue, and green LEDs and led R&D to support new LED products. She returned to Sandia in 2002 and has continued research and development of nitride-based materials and optoelectronic devices. Her most recent studies involve AlGaN deep UV (< 340 nm) LEDs and laser diodes for applications including bioagent sensing and water purification, and spectroscopic studies of radiative and nonradiative processes in blue/green InGaN materials for solid-state lighting. She is presently on the senior leadership council of Sandia's Energy Frontier Research Center on Solid-State Lighting Science and has co-authored more than 100 publications.
Applying Systems Analysis to Innovation: Solar Energy
A Systems Analysis for photovoltaics identifies positive reinforcements for solar development (global solar value creation). There are three high leverage points: photovoltaics and smart grids, photovoltaic industry supply chains, and pressure for sustainable development. 
Postdeadline Papers Presentations
The committees of E2, SOLAR and SOLED accepted postdeadline papers for presentation. The purpose of postdeadline session is to give participants the opportunity to hear new and significant materials in rapidly advancing areas. Only those papers judged to be truly excellent and compelling in their timelines were accepted.
For more information, including the schedule and locations see the Update Sheet with copies of the Postdeadline papers attached. University of Arizona, USA. The white organic light emitting diodes (WOLEDs) with high power efficiency (>100 lm/W) are considered as strong candidates for next generation illumination devices. Especially, WOLEDs use environmentally benign organic materials and their fabrication cost can be significantly reduced with potential roll-to-roll processing technology. To date, however, the white electroluminescent (EL) spectrum is generated using multiple emitters embedded in a comparably complex device structure. In this presentation, we will discuss some of our efforts towards the development of efficient WOLEDs using a single emitter, which include our progress on 1) excimer-based WOLEDs, and 2) the design and the synthesis of broadband phosphorescent emitters for lighting applications. Using an improved experimental setup, we measured near field radiative heat transfer that may benefit TPV up to a value as small as 0.5 nW/K. The experimental data is compared with modified proximity approximation prediction.
Joint Postdeadline Paper Session

PWB1
Optics for Solar Energy Austin North Capital Ballroom A Austin South Solid State and Organic Lighting Optical Nanostructures and Advanced Materials for Photovoltaics Optical Instrumentation for Energy & Environmental
JWE14
Observations of Human-made Debris in Earth Orbit, Heather Cowardin 1 ; 1 NASA-JSC\ESCG-JACOBS, USA.
Pollution is generally considered contaminants of Earth's surface, hydrosphere and atmosphere, but there is another problem overhead, everyday space debris. This paper discusses observational methods used to characterize the growing debris population. PVCC is a novel HCPV receiver that re-cycles reflected photons trapped within the cavity. Thus, cell series resistance can be lowered while effective shadowing-loss is minimized. The paper focuses on optical issues and achievable efficiencies.
JWE15
Characterization of a Quantum Cascade Laser Based Emissivity Monitor for CORSAIR,
SDThB1 • 10:30
Invited Argonne National Laboratory and Science Education, Deon Ettinger 1 ; 1 Argonne National Labs, USA. Argonne National Lab is one of the Department of Energy's laboratories for energy and environment research. Argonne has science education programs for middle-school to postdoctoral students. We will present a discussion of the science education. The results of light-emitting diode fabrication with surface plasmon coupling with the dipoles in its quantum wells are reviewed, including internal quantum efficiency enhancement, reducing the droop effect, and producing partially polarized output.
PThB3 • 11:00
Invited Efficient Light-Trapping in Periodic Nanostructured Thin Crystalline Silicon Solar Cells, Gang Chen 1 ; 1 MIT, USA. We theoretically and experimentally show that simple periodic pyramid structures on the order of the wavelength can greatly enhance absorption for solar cell applications and potentially reduce silicon mass up to two orders of magnitude. 1 Optoelectronics, SAMEER, India. VCSELs and LEDs at near and mid Infra-red wavelengths are very useful for trace gas sensing. We have developed methane gas sensor with IR LED at 3.38 µm and developing multi-gas sensing by tuning laser diode for detecting traces of pollutant gases. We report the development of a new method for the synthesis of a yellow oxynitride phosphor (i.e.,Ca-α-SiAlONEu2+) based on SHS reactions. The synthesized product emists in 400-670nm centered at 555nm upon excitation at 380nm. way into all aspects of illumination. Efficiently manipulating the intensity distribution of these systems remains a challenge as the industry transitions from using traditional sources to LEDs. LEDs offer the possibility for high lumens per watt, but more importantly, they offer the ability to precisely control the intensity distribution. Ultimately, this improved optical beam control leads to more lumens at the task plane. While high lumens per watt at the LED package level has been the primary LED efficiency metric in the emerging SSL market, the ratings of LED component efficiency should not take precedence over those of total system performance. 
